Plasmacytoid dendritic cells (pDCs) from HIV controllers produce interferon-α and differentiate into functional killer pDCs under HIV activation.
Human immunodeficiency virus (HIV) controllers spontaneously control viremia and CD4 T-cell depletion in contrast to viremic patients. After HIV exposure, plasmacytoid dendritic cells (pDCs) produce high levels of interferon alpha (IFN-α) and express the apoptotic ligand TRAIL (tumor necrosis factor-related apoptosis inducing ligand). Simian models have shown that prolonged high levels of IFN-α production could be responsible for AIDS progression. We studied pDC activation in response to human immunodeficiency virus (HIV) using flow cytometry and 3D microscopy. We show here that pDCs from controller patients produced higher levels of IFN-α in response to HIV than pDCs from viremic patients but similar levels to pDCs from healthy donors. Because binding of HIV to CD4 is essential for pDC activation, the low CD4 expression by pDCs from viremic patients may explain the weak IFN-α response to HIV. Three-dimensional microscopy revealed that pDCs from controllers and healthy donors expressed intracellular TRAIL that is relocalized to the membrane after HIV exposure. In contrast, pDCs from viremic patients expressed membrane TRAIL without any stimulation. We demonstrate that, in response to HIV, pDCs from controller patients produce IFN-α, express membrane TRAIL, and induce apoptosis of T-cell lines.